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CCDisclaimer 
Disclaimer 
 
This report was prepared as an account of work sponsored by an agency of the United 
States Government. Neither the United States Government no any agency thereof, nor 
any of their employees, makes any warranty, express or implied, or assumes any legal 
liability or responsibility for the accuracy, completeness, or usefulness of any 
information, apparatus, product, or process disclosed, or represents that its use would not 
infringe privately owned rights. Reference herein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or otherwise does not 
necessarily constitute or imply its endorsement, recommendation, or favoring by the 
United States Government or any agency thereof. The views and opinions of authors 
expressed herein do not necessarily state or reflect those of the United States Government 
or any agency thereof. 
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Abstract 
 
 
Verizon is presently operating the largest Distributed Generation Fuel Cell project in the 
USA. Situated in Long Island, NY, the power plant is composed of seven (7) fuel cells 
operating in parallel with the Utility grid from the Long Island Power Authority (LIPA). 
 
Each fuel cell has an output of 200 kW, for a total of 1.4 mW generated from the on-site 
plant. The remaining power to meet the facility demand is purchased from LIPA. 
 
The fuel cell plant is utilized as a co-generation system. A by-product of the fuel cell 
electric generation process is high temperature water. The heat content of this water is 
recovered from the fuel cells and used to drive two absorption chillers in the summer and 
a steam generator in the winter.  Cost savings from the operations of the fuel cells are 
forecasted to be in excess of $250,000 per year. Annual NOx emissions reductions are 
equivalent to removing 1020 motor vehicles from roadways. Further, approximately 5.45 
million metric tons (5 millions tons) of CO2 per year will not be generated as a result of 
this clean power generation. 
 
The project was partially financed with grants from the New York State Energy R&D 
Authority (NYSERDA) and from Federal Government Departments of Defense and 
Energy.  
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CCexesum  
Executive Summary 
 
Verizon has constructed and is presently operating the largest Fuel Cell project of its kind 
in the United States. Situated in Long Island, New York, the on-site power plant is 
composed of seven (7) fuel cells manufactured by UTC Fuel Cells of South Windsor, 
Connecticut operating in parallel with the Utility grid from the Long Island Power 
Authority (LIPA). 
 
The Central Office, which is a call routing center, is a facility of approximately 91,440 
square meters (300,000 square feet) in operation 24 hours/day. It houses about one 
thousand employees, a critical Network monitoring center for the entire North East 
corridor, provides telecommunication services to 35,000 customers, several airports, 911 
emergency services and last but not least, the New York State Lottery System. 
 
The average electrical load of the building is 2.5 mW with peaks to 3.3 mW in the 
summer months. Each fuel cell has an output of 200 kW, for a total of 1.4 mW for the 
plant. The remaining power to meet the building demand is purchased from LIPA. 
 
The plant is a combined heat and power (CHP) system. The fuel cells operate on natural 
gas. The hydrogen component is extracted and reacts with the ambient oxygen to 
generate electricity. A by-product of this process is high temperature hot water. The heat 
content of this water is recovered to drive two absorption chillers in the summer and a 
steam generator in the winter.  Cost savings from the operation of the fuel cells are 
forecasted to be in the excess of   $ 250,000 per year. 
 
In addition, the fuel cell plant design incorporates features that allow Verizon to 
participate in LIPA’s electrical peak reduction program during the summer. One of the 
three (3) emergency diesel generators available on site to provide back up power to the 
telecommunication equipment is used during summer peak demand periods to 
supplement the fuel cell capacity and operate in a “stand alone” island mode.  This 
strategy allows LIPA to redirect it commercial grid resources throughout the community 
in high demand hot days thus minimizing the possibility of power interruptions. In order 
to maximize allowable operating hours permitted under the New York State Facility air 
permit a bi-fueled system was installed.  The engine utilizes a mixture of natural gas/low 
sulfur diesel oil reducing NOx emissions to maximize operating hours. 
 
The plant operation is facilitated and monitored by a state of the art electronic Program 
Logic Controller (PLC). 
 
The project was partially financed with grants from the Federal Government Departments 
of Defense and Energy and from the New York State Energy R&D Authority 
(NYSERDA). 
 
For the first time, fuel cells are effectively powering a major telecommunication facility, 
providing clean on site electrical power and co-generation while adding an additional 
layer of Network reliability to the facility. As well as, providing a responsible approach 
CCexesum  
to a cleaner environment by reducing annual NOx emissions equivalent to removing 1020 
motor vehicles from roadways, it eliminates approximately 5.45 million metric tons (5 
million tons) of CO2 per year that would be released by a traditional power generation 
approach.  
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Section 1: Description of the project 
 
 
Introduction:  
 
Verizon is a Fortune 10 company, one the largest telecommunications provider in the 
nation. Network reliability is of paramount importance. A loss of power in a Central 
Office (CO) will affect the economy and well being of the area it serves as well as 
Verizon’s revenues and negatively impact a significant customer base in the geographical 
area.  
 
Between 1999 and 2001, when this project started, Verizon experienced several 
commercial power outages/interruptions from the local power utility that cost several 
hundred thousand dollars in damaged equipment and revenue losses. 
 
In Verizon’s view, the existing commercial power grid in their operating area was 
becoming aged and overtaxed by the on-going building development and increased 
technology driven power demand.  The stated reliability of the commercial grid, 
depending on the source, is about “four nines” (99.99%), an optimistic number.  
Verizon’s power reliability need in 100%. Further, local resident resistance to new 
commercial power plant sitings coupled with significant real estate development projects 
created the concern for further degradation in the existing local commercial utility grid 
reliability.  A creative, more reliable means of power generation was required, in concert 
with the local utility’s base service provisions.  
 
Site selection: 
 
With this goal in mind, Verizon embarked on a search to find a facility that would benefit 
the most from a highly reliable, creative on-site fuel cell power source. 
 
The search criteria for identifying this facility included the following: 
   
- Critical nature of the facility as far as telecommunications services provided to the 
community.   
- High costs of energy in the selected area. 
- A proper balance of heating and cooling needs in order to recover and reuse the 
thermal energy generated by the fuel cells.   
 
Verizon conducted an exhaustive survey of its CO’s throughout the country and selected 
the facility at 741 Zeckendorf Boulevard in Garden City, Long Island, New York as the 
project candidate.   
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   741 Zeckendorf Blvd Garden City – Site Profile 
 
 
This facility met all the desired criteria. 
 
- It serves approximately 35,000 customers, several airports, 911 emergency and 
last but not least, the New York State Lottery system. 
- It has high electrical costs:  Electrical pricing on Long Island is historically in the 
top 4 in the country, between 0.094 eur ( $0.12) and 0.011 eur  ($0.14/ Kwh).  
- The  89,001.6 meters (292,000 square foot), single story facility is of mixed 
occupancy, distributed 1/3 office use and 2/3 electronic switching equipment. It 
also includes a critical telecommunications 24/7 monitoring Center that serves 
most of the North East Verizon’s foot print. and has a zero tolerance for 
commercial power interruptions.   
- It is located in a commercial/industrial area  
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                          741 Zeckendorf Blvd. Garden City NY  -Selected Site 
 
Heating and cooling systems: 
Heating for the facility is provided by two 200hp steam boilers.  The boilers are fired 
from low sulfur diesel fuel.  
 
The cooling for the facility is met by a combination of electrical centrifugal chillers and 
unitary equipment distributed throughout the building.  Office cooling requirements, as 
well as those of a small number of electronic switching equipment areas are met by three 
500-ton electric centrifugal chillers and associated equipment such as cooling towers.  
The majority of the electronic switching area cooling is met by standalone packaged 
unitary systems (computer room type).   
While office areas required heat in the winter and intermediate seasons and comfort 
cooling in the summer, telecommunications switching areas required a higher degree of 
controlled environment cooling all year round. 
 
The cooling load in the facility provided by these three chillers and unitary systems 
historically varies from a low of 3.06 Gjoules (240 tons) to a maximum of 9.42Gjoules 
(740 tons).  Generally, as the outside air temperature drops below 10 degrees celsius (50 
°F), the central plant chillers and cooling towers are shut down. and outside air satisfies 
“free cooling” and ventilation requirements adequately.  Conversely, telecommunications 
switching equipment is sensitive to a narrow variation of temperature and relative 
humidity and contains electronic equipment that generate a continuos concentrated heat 
load irrespective of the outside weather conditions 
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Facility Power needs:  
 
Long Island Power Authority (LIPA) provides electric power for the facility through five 
distribution transformers that step the utility power down from 3.8kV to 480V.  The 
electrical load in the facility varies over the year from a low of about 2.2MW to a 
maximum of 3.3MW with an average load of 2.5MW.  As a back-up in the event of a loss 
of the commercial utility electrical power, this facility has three (3) on-site 2 MW diesel 
engines for emergency use.  These engines are fueled with low sulfur diesel fuel. 
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At the time of the inception of the project, no natural gas was used at this facility, but two 
major natural gas lines on the north and west side of the facility existed and were 
available. 
 
DG Plant technology selection: 
 
In 1998, Verizon created an Energy Group whose sole mission was to reduce the 
company’s energy costs while optimizing energy use. The task force studied and 
recommended the use of Fuel Cells for this facility, because they provide a highly 
reliable source of power with the added advantage of virtually no emissions generated in 
the process.  Jon Chesnut, Verizon’s specialist was put in charge of the project. After 
months of research, contacts with various Fuel Cells manufacturers, evaluation of 
proposed equipment, Jon selected UTC as the preferred fuel cell manufacturer for the 
following main reasons: 
 
- As of June 1999, the selected fuel cells model #PC25C were the only 
commercially available in the size that fit the project magnitude. 
- Actual operating data was available from several operating UTC installations, as 
opposed to other fuel cell manufacturers that were in the development stage and 
had no established track record. 
- The Department of Defense offered to provide a  climate change grant for the 
seven fuel cells. 
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Feasibility studies: 
 
Verizon engaged the services of The Syska Hennessy Group (Syska) and through shared 
funding from Verizon and the Department of Energy (DOE) via the Oak Ridge National 
Laboratory (ORNL); Syska received a subcontract to perform 12 tasks.  These tasks 
were: 
 
1. Analyze facility’s Existing Electrical System 
2. Evaluate Building Heating and Cooling System 
3. Evaluate Heat Recovery Options 
4. Assess Site Utilities 
5. Develop Schematic Design for the project 
6. Develop project Cost Estimate 
 7. Evaluate Reliability  
 8. Evaluate Permitting 
 9. Review Optimization 
10. Study Utility Pricing Study 
11. Evaluate Emissions Impact 
12. Business Case Development 
 
Once these twelve tasks were completed, design would commence. 
 
 
Initial scheme: 
 
From these tasks, a schematic design was developed for the DG power plant. In the 
interest of reliability, Verizon requested that the hybrid plant to be a mix of new 
technology and existing technology, totally divorced from the utility, thereby operating 
on “island mode” as a stand-alone.  The “new” technology to be used was Phosphoric 
Acid Fuel Cells and the “existing” technology was natural gas fired engine/generators.  
Each of these technologies had “pros” and “cons”, but together it was felt by the team 
that they provided a highly reliable arrangement. 
 
One of the first encountered challenges came from the fuel cells themselves. Fuel cells 
require a signal to synchronize with and cannot react quickly to load changes.  These 
drawbacks were overcome by paralleling the fuel cells with natural gas fired 
reciprocating engine/generators which would provide a frequency signal for the cells to 
follow and absorb any sudden load fluctuations.  
The combination of the seven 200 kW fuel cells and the 3000 kW engine/generators 
meant 4.4 MW of power could be produced.  Since the maximum power required by the 
facility totaled approximately 3.2 MW, the project scope could be reduced by the loss of 
a 1MW engine/generator and one fuel cell and still met the building needs.   
 
The rejected heat from these fuel cells is produced in two streams of hot water.  The first 
stream is called “low grade” hot water that is about .477 Gjoules  (450,000 BTU’s) of 
71.16 degrees Celsius (160 °F) water for ancillary equipment cooling.  The second stream 
is called “high grade” hot water and is .477 Gjoules (450,000 BTU’s) of 126.68 degrees 
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celsius (260 °F) water that will produce 0.45Kgms/hr (1 lb/hr) of steam per KW of power 
and, coupled with the jacket water from the engines. This stream is available for recovery 
and re-use, by means of a steam generator in the winter for heating, and hot water 
absorbers in the summer for cooling. 
 
Although the proposed DG plant was going to produce power in an “island mode”, 
Verizon elected not to “close the door”' on the local utility.  Negotiations on a potential 
partnering arrangement for this power plant, whereby the Utility would own the natural 
gas fired reciprocating engine generators and sell Verizon the thermal and electrical 
energy they produced was explored.  Verizon and LIPA foresaw the emergence of a 
“high availability” power market and worked together to make this project a “win” for 
both the electrical and telecommunications industry. 
 
While this scheme certainly had benefits, the combined design fuel cells/engines proved 
to be in the end too expensive, in investment capital as well as maintenance costs and was 
not pursued beyond conceptual design. Syska’s participation in this project was 
terminated during the last quarter of 2002.  
 
Final scheme: 
 
The conceptual design was re-evaluated by the project team with an eye towards cost 
optimization, while continuing to maintain a creative highly reliable approach.  In 2003, 
Keyspan Business Solutions (KSB) was selected to provide design and construction 
documents for the revised project scheme. Operating the plant in “island mode” was 
abandoned in favor of the following: 
 
- The 7 fuel cells were retained and will produce approximately 1.4 MW 
- The remaining power to meet the building demand (up to 3.3 MW) will be 
purchased from LIPA. 
 
In this scheme, the fuel cells operate in parallel with the Utility grid. This approach 
reduced the cost of construction. The heat generated by the fuel cells will be used to drive 
a steam generator in the winter and two (2) 0.89 gigajoules  (70 ton) hot water absorbers 
during the summer.  
 
In addition, Verizon elected to participate in LIPA’s peak reduction program during the 
summer. This project impacted the Fuel Cell Plant because some of our on-site 
emergency engines would be used to supplement the fuel cell capacity, reducing LIPA’s 
required commercial power to the facility during peak power summer demand periods, 
but requiring the integration of on-site peaking engines into the design.  
 
This decision proved to be a design challenge, as it involved: 
 
- Satisfying LIPA’s concern that no power would be fed back to the commercial 
grid during summer operation of the on-site generators/fuel cells. A single line 
diagram showing the fuel cell interconnection with the commercial grid is 
included in Appendix A. 
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- Evaluating NYSDEC (New York State Department of Environmental 
Conservation) air permitting requirements for limited on-site power generation. 
File and obtain an NYSDEC Air State Facility Permit to operate a limited use, on-
site emissions source while meeting the accepted emission cap requirements 
associated with the air permit. In fact, in a effort to maximize operating hours 
below the permitted NOx emission cap, one of the engines was modified to allow 
the use of a mixture of natural gas/low sulfur diesel oil as a bi-fueled engine.  See 
the documents relating Stack Testing in Appendix B. 
- Phase the operation of the fuel cells with the leading on-site peaking engine. 
 
In addition, construction permits and zoning concerns had to be obtained and addressed 
from the Town of Hempstead, which had jurisdiction on the construction site. 
 
Following contract negotiations with KSB, the design and construction phase started on 
4/7/2003. Construction documents were completed in November. 
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Section 2: Construction phase 
 
Introduction: 
 
The project was filed with the Town of Hempstead, Department of Buildings. After an 
extensive review, construction permits were secured in the last quarter of 2003. The 
initial construction “kick-off” meeting occurred on December 4, 2003 It was mainly 
focused on the introduction of Keyspan/WDF Inc. and Verizon Operations personnel to 
the existing team project: The meeting agenda focused on: 
· review of critical coordination and reporting requirements  
· review of safety measures and plans  
· discussion of construction schedules  
WDF was a subsidiary of Keyspan and was selected to oversee the construction of the 
new plant. 
 
Project schedule: 
 
The initial project construction interval was estimated to be 12 months from the date of 
construction start to substantial completion of the project. With an additional two months 
forecasted for performance testing, punch list development and correction. The project 
was forecasted to be completed and ready for service on December 30, 2004. A critical 
path analysis identifying the interrelationship of key materials, components and work 
operations and their relationship to the over-reaching construction schedule was 
established. Needless to say that as the project progressed, this schedule required 
amendment to reflect the design changes necessary and unforeseen site specific field 
conditions that occurred. 
 
Construction highlights: 
 
1. Abandoned underground fuel storage tanks 
 
The first consequence of unforeseen field conditions occurred as soil borings were 
being taken in the eastern parking lot adjacent to the pole school, exactly on the 
proposed site of the fuel cell farm. It had been previously reported that an abandoned 
30,280 liters (8000 gallon) underground storage tank (UST) may be existing this area. 
An investigation was initiated and excavations commenced. What was discovered 
was not a 30,280 liters (8000 gallon) UST but two 113,550 liters (30,000 gallon) 
UST’s abandoned in place. This discovery was problematic and raised several 
important questions that required resolution prior to proceeding with the project: 
 
- Was the ground soil contaminated and was site remediation necessary? 
- Were there additional regulatory impacts that needed to be addressed? 
- Should the underground petroleum storage tanks be removed? 
- What would be the impact on the construction costs already budgeted ad 
allocated? 
 
CCconst1 2-2 
The services of Envirotrac Corporation, an environmental remediation contractor were 
engaged and excavation commenced to expose the buried UST’s. Envirotrac was required 
to determine the condition of abandonment, conduct soil samplings to determine 
contamination if any, interface with the regulatory agency (Nassau County Department of 
Health Services) and based on soil sampling results, physical conditions and regulatory 
determinations, recommend a course of action (physical tank removal or legal 
abandonment) to proceed.  
 
Excavation commenced and the underground storage tank field was exposed. Initial Soil 
samples were taken around the tank perimeters and subterranean piping runs and 
submitted for laboratory analysis, while the tanks shells were opened to determine the 
state of abandonment. It was observed that all tanks had a minimal amount of concrete 
slurry pumped into them, however they were not thoroughly cleaned and there was 
approximately 10.16 centimeters (4 “) of residual # 6 product in one tank while another 
was filled with water.  The Nassau County Department of Health (NCDOHS) was 
contacted for an on site inspection and guidance on legal closure. The initial soil samples 
returned from the laboratory with no evidence of contamination and the NCDOHS 
required that a further geo-probe analysis be conducted around the entire tank foot print 
to a depth of approximately 1.52 meters (5’-0”) below the tank bottoms (approximately  
6.71-7.62 meters (22’-24’) below grade). 
All geo-probe samples returned clean and the NCDOHS authorized legal in-place closure 
of these tanks. The tank interiors were thoroughly cleaned and all product and water was 
removed. The shell cavities were then completely filled with concrete slurry and all 
openings were closed. All distribution piping was completely removed and penetrations 
sealed. Further, at the request of the NCDOHS a complete geo-physical survey was 
conducted to determine if there were any other UST’s on site. None were found. The site 
was back filled, compacted and paved.  This field condition added approximately 
71,339.48 EUR ($ 90,000) to the project cost. 
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2. Natural Gas Service 
 
One of the first significant construction activities of the project was to route natural 
gas supply to the fuel cells.  The fuel cell plant is in a location in the northeast portion 
of the eastern employee parking lot of the facility. The parking lot serves 
approximately 220 employee vehicles and it was critical the disruption of parking 
spaces be held to a minimum.  The Keyspan natural gas main was located across 
Zeckendorf boulevard (a 4-lane heavily traveled main road) approximately 700 feet 
from the desired connection point at the fuel cells. The challenge was to install this 
natural gas line under the main roadway and through the employee parking lot to the 
fuel cell area without significantly disrupting normal operations. Utilizing hydro-
jetting technology, we were able to install the natural gas main under the 4-lane 
roadway without requiring excavation, barricading, sheet piling or traffic diversion of 
any type. Once across Zeckendorf boulevard the natural gas line paralleled the facility 
property line and continued to be hydro jetted in place. As the natural gas line turned 
left towards the fuel cell farm, hand excavation and trenching were required to avoid 
existing buried telecommunications cabling in place at the facility. Prior to excavating 
a full utility sub-surface identification survey was required to carefully identify the 
location of all buried utility services. The natural gas line was installed in the fuel cell 
area with a minimum amount of disruption to employees and vehicular traffic on the 
main roadway. 
 
                   
 
  Natural gas distribution lines to fuel cells                   Natural gas meter and manifold to fuel cells 
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3. Underground lines: 
 
Within the fuel cell plant perimeter, all piping and conduits are installed underground. 
The excavation process was extensive, with some trenches as deep as 8 feet. Close 
coordination was required to insure accurate elevations of piping levels 
 
          subterranean piping installation 
 
Once the trenches were dug, the installation of the lines started. It was a delicate 
operation since some lines were installed on top or crossing other lines. The deepest 
conduits/pipes in place, the trench was backfilled and carefully compacted (so as not to 
damage the conduits/pipes below). The underground conduit/piping included: 
 
- Deionized Water  
- Nitrogen  
- Natural gas 
- High Grade Hot Water (HGHW) 
- Power conduits 
- Instrumentation/Control conduits 
 
         Piping installed at various elevations 
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4. High Grade Water Lines 
 
 The High Grade Hot Water lines were of the double walled type. They were constructed 
in large assemblies above ground lowered by crane into the trenches were final welding 
of the inside pipe occurred. They were constructed by certified welders and then tested; 
when the pressure test proved satisfactory, the welding of the outside pipe took place.  
 
 
             HGHW lines overlaying subterranean piping 
 
These supply and return lines came above ground next to the fuel cell pads and along side 
of the building wall. Along the wall they were installed on a vertical rise to the roof 
parapet, then routed to the air cooled condensers. 
 
       
 
Subterranean piping extending up to fuel cell foundations  Piping and structural supports for air cooled condensers       
and  electrical conduits 
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Roof mounted Air Cooled Condensers 
 
 
The fuel cell area was at this stage backfilled and the concrete  pads for the fuel cells 
were poured. 
 
 
 
Piping to and from fuel cells and foundation forms for the fuel cell modules 
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5. Gas Piping to Bi-fueled Engine 
 
The fuel piping installation included the addition of natural gas line to power the bi-
fueled engine, used as a peak shaver.  The bi-fueled engine is used during the summer 
months when facility electrical demand is at a peak and commercial power was most 
vulnerable to interruption.  
 
A bi-fueled engine was utilized to maximize the annual allowable operating hours while 
maintaining the facility annual NOx threshold emission cap of 20,411.64 Kilograms 
(45,000 lbs.) specified in the New York State Department of Environmental Conservation 
State Facility Air permit. 
 
This diesel provides double duty also being utilized as and on-site emergency generator 
for Verizon’s operations.  In addition to being utilized as a peak shaver it provided back 
up on site power to critical telecommunication systems, in the event of a commercial 
power failure or significant fuel cell operating event.   Natural gas supply was obtained 
by extending the gas service from the fuel cells 
 
 
The routing of the gas line to the stand-by engine to be bi-fueled was vertical along the 
building wall, horizontal on the roof, then penetrated the roof above the engine in the 
diesel room.  The line terminated in the generator room.  
 
 
 
  
 
       Natural Gas service entrance into diesel room          Natural gas train on bi-fueled diesel engine 
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6. Fuel Cell Delivery and Rigging 
 
 The fuel cells were delivered to the site on June 19, 2004. Rigging the fuel cells in place 
required the use of a telescoping crane of significant size to accomplish this task. Close 
coordination was necessary because of space restrictions. 
 
       
      
       Telescoping crane         Rigging fuel cells onto concrete pads 
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7. Co-generation of high grade water 
 
 The high grade hot water generated by the fuel cells is recovered to power two absorbers 
in the summer and a steam generator in the winter. A variable speed drive pump was 
selected to control the flow of high grade water as the output of recovered heat increases 
as the fuel cell ages. 
 
 
 
Steam Generator in boiler room 
 
 
  Hot Water Absorption unit 
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8. Electrical transformers 
 
Several transformers were replaced because of age and to facilitate the operation of the 
new plant. Before, the power is metered after the transformers and they therefore were 
the responsibility of LIPA. In the new design, Verizon owns them. 
 
 
 
 
Transformer bank in parking lot 
 
 
 
High Voltage entrance – 13,800V 
Isolation transformer and neutral  grounding reactor 
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9. De-ionization and Reverse Osmosis systems 
 
The fuel cell make-up water treatment system was house in a small building. It includes a 
de-ionizer and a reverse osmosis system.  
 
Make up water is required to operate the fuel cells at ambient temperature above its 
balance point temperature. The balance point is a specific temperature at which the power 
module condenses just enough water from the power module exhaust to meet the 
generating process requirements. 
 
 
 
de-ionizing system  to fuel cells 
 
 
 
         Reverse Osmosis system to fuel cells 
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10. Nitrogen flushing system 
 
 
The nitrogen required to flush the fuel cell upon start up and shut down is stored in 
bottles. From a manifold each fuel cell is fed to purge the explosive mixture (hydrogen 
and oxygen) in the cell stack assembly. 
 
 
 
 
 
Nitrogen cage for flushing fuel cells 
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11. Programmable Logic Controller 
 
 
The PLC (Programmable Logic Controller) is the brain of the system and control 
operations a well as monitor performances and alarms. More information on the PLC 
capabilities will be displayed in further sections of this report. 
 
This system was designed by Rex Automation and is described in more detail in the 
section: Plant Monitoring. 
 
 
 
 
 
Programmable Logic Controller for fuel cell system 
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Section 3: Start-up / Commissioning 
3. 1 Pre-commissioning check list 
3. 2 Transitional operation 
3. 3 Start up/commissioning of Fuel cells and A/C Heat Exchangers 
3. 4 System Tests 
3. 5 Start up/commissioning of Absorbtion Chiller 
3. 6 Start up/commissioning of Unfired Steam generator 
3. 7 Problems Encountered & Corrective Measures 
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3-1.    PRE-COMMISSIONING CHECK LIST 
 
No. Activity Provided/ 
Performed By 
Remarks 
1 Single line Drawings(Electro-
mechanical) 
WDF/KBS/ldeal Review /check 
2 Modes of operation WDF/KBS/VZ Review /check 
3 Factory Test sheets for Fuel cells 
& ancillary equipment 
UTC/VZ Review /check 
4 Equipment Start - Up procedures Ideal/UTC/Elemc
o /Thermax 
Review /check 
5 Flush Clean and pressure test 
pipes 
Contractor/ 
WDF/KBS 
Check procedure 
& compliance 
6 Flush, Clean and pressure test 
A/C Heat Exch. 
Contractor/ 
WDF/KBS/UT
C 
Check procedure 
& compliance 
7 Load test Bi-fuel engine VZ/Contractor Test /Record 
8 Commissioning of R.O. plant VZ/Contractor Test /Record 
9 Test of DTT and RTU(installed 
by LIPA) 
LIPA LIPA to confirm 
10 Calibration / testing of Protective 
Relays 
Elemco Perform / Record 
11 Test High and low voltage cables Elemco Perform / Record 
12 Test 52 IT(LIPA 1010) Elemco Perform / Record 
13 Test transformer TX-LS-
(3.75MVA) 
Elemco Perform / Record 
14 Test 52TS(LIPA1020) Elemco Perform / Record 
15 Test Zig-Zag transformer(435 
KVA) 
Elemco Perform / Record 
16 Test Grounding Resistance Elemco Perform / Record 
 Training and operational 
procedure for: 
  
17 52 IT WDF/KBS/Elem
co /Ideal 
Provide and 
document 
18 52 TS WDF/KBS/Elem
co /Ideal 
Provide and 
document 
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19 LS-1 WDF/KBS/Elemc
o /Ideal 
Provide and 
document 
20 TXFC1 WDF/KBS/Elemc
o /Ideal 
Provide and 
document 
21 TXFC-2 WDF/KBS/Elemc
o /Ideal 
Provide and 
document 
22 Kirk key Inter lock system for 
FC and LS-1 
WDF/KBS/Elemc
o /Ideal 
Provide and 
document 
23 Grid Re-connection Procedure WDF/KBS/Elemc
o /VZ 
Prepare and 
submit for 
approval 
24 Test PLC Operation Ideal Perform and 
confirm 
25 Interconnect Agreement LIPA / VZ Review for 
final approval 
27 Instrument, Mechanical and 
Electrical Tag list. 
WDF/KBS Prepare and 
submit for 
approval 
28 Load Testing procedure for 
FC,abs.Chillers 
UTC/VZ/Therma
x 
Review and 
confirm specs 
compliance 
29 MOP for installation of 
new Transformers 
Elemco/VZ To be Approved 
by VZ 
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3-2.     Transitional operation 
To maintain continuity of electric power during transformer replacement, the 
building loads will be fed by 3750 KVA transformer utilizing a temporary 
HA/feeder. 
The following tasks will be completed during Transitional Operation: 
•   Review pre-commissioning checklist and confirm compliance.  
•   Confirm (from LI PA) that DTT and RTU have been tested and are 
operational. 
•   Copy of grid-reconnect procedure to be posted in Cubicle of 52-IT and 
52-TS. 
•   Follow the Method of Procedure for installation of new transformers. 
•  At the end of Transitional operation, the building will be 
connected permanently to the new service 
•   Fuel cells collector panel will be fed by breaker TXFC-1 
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3-3.    Start up/Commissioning of Fuel cells and A/C Heat Exchangers 
Fuel cell start up will resume after permanent power is available to the 
collector panel. 
Each Fuel cell to be tested independently according to factory approved 
procedure. The testing shall be for minimum of: 
· 30 minutes on 50% load (100 KW). 
• 30 minutes on 75% load (150KW). 
• 60 minutes on 100% load (200KW). 
Fuel cells will be tested in manual mode under controlled conditions. 
Building load will be available for individual and collective testing. The total 
maximum out put of 7 fuel cells is 1400KW.  
Operating parameters (screen #010) will be recorded to establish base line for 
future reference. A/C heat exchangers will be inspected for any leaks under 
different loads. 
In addition to above, the following functions will be demonstrated for each 
FC: 
• Dynamic testing of safeties. 
• Ramp up to full load. 
• Shut down due to network fault(simulated test) 
• Auto-restart and grid connection after removal of network fault. 
• Locking and unlocking of export breaker by Kirk Key 
• Opening of export breaker on loss of grid power (by simulating loss of 
grid power). 
 
• Attempt to re-connect to the grid if power returns within the grid 
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reconnect time delay (programmed as 3-3000 sec) and ramp up to full 
load. 
• Function of power factor control 
Special conditions for testing on emergency bus: 
• Testing will be during normal working hours only. 
• UTC/KEM will notify Verizon prior to synchronize and export power 
from first Fuel cell. 
• The units will be load tested one at a time utilizing facility load. 
• Power will be exported from FC only with TXFC-1 in closed position. 
• The units will remain in Idle /Water conditioning mode 
during nights and week ends. 
• Depending on work progress, it may be possible to test more than one 
Fuel cell per day. 
• In case of Power shut down from LI PA, emergency generators will feed 
the bus and power to the FC's will be restored after 45-60 seconds by 
automatic opening of TXFC-1 and closing of TXFC-2. 
• LI PA power outage to be notified immediately to UTC/KEM 
by Verizon. 
After satisfactory completion of individual load tests, fuel cells will be kept 
in water conditioning mode until PLC is installed and the project is ready for 
"SYSTEM TEST". 
See typical Manufacturer’s test data in Appendix C. 
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3-4.    SYSTEM TEST 
Series of tests shall be performed to confirm operational compliance of 
generator(s) and Fuel cells running with and without grid connection. The 
following are the key elements of the system test: 
· Run generators and confirm load sharing. 
· Run Generator & Fuel cells paralleled to the grid and share Bldg. load. 
Pre-Test conditions: 
· Verizon to confirm all three engines (DG1, DG2 and DG3 are 
in working condition and ready for system test. 
· Engineer of record has been provided with latest drawings, 
PLC control logic and updated "Modes of Operation". 
· Verizon has an acceptable MOP for the test, and this document to 
be attached to the MOP. 
A.      Run generators and confirm load sharing ( Mode # 6 Loss of 
Power) 
Equipment Status (Normal OFF-peak with fuel cells 
Connected to the grid): 
> Breaker 1010 & 1020 (52IT & 52 TS) are closed. 
> Commercial Breakers M1, M4, M11, M14, M17 are closed. 
> Emergency Breakers M2, M3, M12, M13, M16 are open. 
> Breaker 420 (LS-1) is racked in, open and enabled by Kirk key. 
> Breaker 410(TXFC-1) is closed. 
> Five Fuel cells are running, connected to the grid and exporting 
Power. 
> Plant in auto control (with PLC) 
> DG1, DG2 and DG3 are off line. All engine breakers (DG-1, DG-2, 
and DG-3) are open. 
> Power to the building is being provided by the electric utility and FC's. 
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> Test Sequence (Mode #6 Loss of utility power): 
> Simulate power outage (loss of utility power) 
> Check engines start and pick up bldg. load. 
> Verify and note KW/KVARS sharing % of available Bldg. load. 
> Check/confirm TXFC-1 is open. 
> Check/confirm TXFC-2 is closed. 
> Fuel cells return to IDLE state. For the purpose of this test, fuel cells 
are configured to remain isolated until operator initiates grid 
connection manually. 
> Generators supply auxiliary power to the Fuel cell collector Bus. 
> Emergency Breakers M2, M3, M12, M13, M16 are closed. 
> Commercial Breakers M1, M4, M11, M14, M17 are open. 
> Power to the bldg. is being provided by Generator(s).The building is 
operating on emergency power. 
> Record key parameter (see attached sample test sheet). 
> Return the building to normal by removing power outage signal. 
> Check/confirm status of breakers as mentioned above for normal off 
peak mode. 
B) Run Generator(s) connected to the grid and share Bldg. load 
Equipment Status (Normal off peak without Fuel cells): 
> Breaker 1010 & 1020 (52IT & 52 TS) are closed. 
> Commercial Breakers M1, M4, M11, M14, M17 are closed. 
> Emergency Breakers M2, M3, M12, M13, M16 are open. 
> Emergency Bus Breakers EM-1 and EM-2 are closed. 
> Breaker 420 (LS-1) is racked in, open and is enabled by Kirk key. 
> Breaker 410(TXFC-1) is closed. Fuel cells export breakers disabled 
and are in idle mode. 
> Plant in auto control (with PLC) 
> Breakers DG1& DG2 and DG3 are open. 
> Power to the building is provided by the electric utility. 
Test Sequence: 
> Check/confirm DG3 is running at no load 
> Close breaker DG3. 
> Synchronize DG3 and connect to the grid by closing LS-1. 
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> Verify DG3 picks up load as required to maintain min.100KW import. 
> Verify and note engine KW, P.F. and import power (see attached 
sample test sheet) 
> Power to the building is being provided by the electric utility and DG3. 
> Repeat the above sequence with DG1 and DG2 
> Fail engines sequentially to verify that next available engine starts and 
picks up load (verify Mode # 7) 
> Verify stability, min.100KW import and note P.F, KW 
> Return the Bldg. to normal power. 
C)     Run Generator and Fuel Cells parallel to the grid and share 
Bldg.load (Mode # 3 On Peak/Peak shaving) 
Equipment Status: 
> As in SEQ." A" 
> Check/confirm Fuel cells are not connected to the grid and in IDLE 
state. 
> Confirm breakers DG1, DG2 &DG3 are open. 
Test Sequence: 
> Start closing export breakers of 5 selected Fuel cells at minimum power 
(export 10 KW each). 
> Ramp up the power out put of each Fuel cell to 100%. 
> Verify stability. Note Fuel cell load, P.F. and utility import. 
> Simulate peaking period from PLC by changing time settings. 
> DG 3 (selected peaking engine) starts, Breaker DG3 closes. 
> PLC issues a signal for closing LS-1 and DG3 is synchronized to the 
grid. 
> Verify system stability and note key operating parameters of FC's, DG3 
and utility (see attached sample test sheet) 
> Power to the Bldg. is being provided by DG3, Fuel cells and utility. 
Before returning to normal off peak operation (Mode # 5), the following 
modes will be tested and verified: 
Mode # 4 - On Peak/Loss of selected engine. 
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Test procedure: 
> Confirm 5 fuel cells (only 5 cells are used in this case to avoid 
exporting power to the grid. This is a LIPA’s request) and one of the 
engines are running in parallel to the grid. 
> Simulate engine failure. 
> The next available engine should start and synchronize automatically to 
the grid. 
 
Mode # 4A On Peak/loss of selected fuel cell. 
Test procedure: 
> Confirm 5 fuel cells and one of the diesel engines is running parallel to 
the grid. 
> By operator interface panel, open export breaker of one of the Fuel 
Cells. 
> The operating engine will ramp up to take extra 200Kw load. 
Notes 
• Verizon to add any specific tests required to verify load 
management and/ or engine & network safeties. 
• At the end of this test Fuel cells will be configured for automatic 
re-connection to the grid (as per system design). 
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3-5. Start Up / Commissioning of Absorbers: 
 
Two 70 ton absorbers were installed and piped into the existing chilled 
water header. These two units generate 45 degree F chilled water using the 
High Grade Hot Water (HGHW) from the output of the fuel cells. However, 
it is understood that the initial capacity of the HGHW from the fuel cells 
will generate only enough HGHW to run only one unit. As the fuel cell 
stacks age, they will generate more waste heat and the additional HGHW 
will be diverted to the second absorbers to increase the chiller water output. 
To take into account the flow variations, a variable speed pump was 
installed. 
Each absorber was started and tested in Spring 2006 to demonstrate its 
operating capacity.  
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3-6.   Start Up / Commissioning of Unfired Steam Generator: 
The Unfired Steam Generator is installed to provide a nominal 3,000 pph of 
steam at 8 psi into the existing steam distribution header using the High 
Grade Hot Water (HGHW) from the output of the fuel cells. However, it is 
understood that the initial capacity of the HGHW from the fuel cells will 
generate approximately 1,830 pph of steam. As the fuel cell stacks age, they 
will generate more waste heat and the capacity of the Unfired Steam 
Generator will increase accordingly to its nominal output. The Unfired 
Steam Generator is designed for the following capacities and temperatures: 
Steam Generation:           3,000 pph  
High Grade Hot Water:    265 F inlet       240 F outlet     285 gpm 
The Unfired Steam Generator system was started and tested to demonstrate 
these capacities to the extent practical. The Fuel Cell Heat recovery system 
delivers the HGHW to the unfired steam generator and reduces the return 
temperature below its inlet temperature in accordance with the 
manufacturer's projected operating curve for the flow measured (+/-5%). 
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3-7.    Problems Encountered & Corrective Measures 
The following were the major problems encountered during start up: 
1. Tripping of inter Tie breaker (52IT) on high voltage: 
The problem was found in relay settings, which was reviewed and corrected 
by the design engineer 
2. Power factor: 
This was the major problem encountered during commissioning of the 
power plant. During normal operation with utility and Fuel cells on line, the 
power factor remained within LIPA's approved limits(maximum lagging 
0.85). Whenever generator was put on line to share building load with Fuel 
cells and utility, the system power factor dropped to 0.4 and some times 
even lower. After a couple of different approaches, it was determined that 
Power factor controller of generator needed additional control unit. With the 
help and efforts of Verizon Power group and control engineer, additional 
precision signal controller was added and rewired to allow proper sharing of 
KVARS between the grid and the engines. 
The system was tested again in different modes and found satisfactory. LI PA 
installed data recording instruments to confirm and verify power factor 
improvement. 
3. Shut down of Fuel cells during automatic mode transfer (OFF peak to 
ON Peak and vice versa: 
Fuel cells are protected against out of range changes in grid parameters 
(under/over voltage, frequency, loss of power, return of power etc). It was 
determined that frequent opening and closing of export breaker was causing 
the units to shut down during mode transfer. 
After careful review of the control circuits, it was noted that coil of the 
control relay for enabling export breaker was wired to a circuit from 
emergency panel of the building. During engine start up and shut down, this 
panel loses power momentarily (due to ATS switching) causing the relay to 
chatter. After consulting concerned parties, the control wiring scheme was 
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changed. The relay coil is presently wired through the fuel cell UPS that 
controls export breaker operation. Since function of control relay is not 
associated with starting and stopping of engines, the Fuel cells operation is 
not affected by change in system operating modes. 
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Section 4: Plant Monitoring, Data Collection & Load Management System 
PLC & Operator Interface 
1. Sequence of PLC Operations: 
· Normal conditions 
· Emergency conditions 
· Alarms 
2. Metering , Alarms and Data Logging 
· Power Metering 
· Fuel Cell-Power Level Control 
· Engine Load margin 
· Engine/Generator Parameters 
· Building Load Power Bar 
· Trend Charts 
· Real Time Values of Fuel, Heat Recovery, temperatures 
· Data Reports in Excel Format 
· Data and Alarm Path 
· Redundancy 
 
3. PLC screens 
 
· Overview 
· Fuel Cell power level set points 
· Peaking engine 
· Trends 
· HGHW systems 
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1. Normal Conditions 
The system is in Normal mode when the utility feed to the building is available, the Power 
Failure Relay, (PFR) is picked up and the Return to Normal Delay Timer times out. 
Off-Peak / On-Peak 
Whether or not the current moment in time is considered Off or On-Peak is determined 
by the PLC based upon times and dates entered at the Operator PC. 
In both On-Peak and Off-Peak modes of operation under Normal conditions, the 
following breaker configuration exists: 
• Interconnect Breaker 52IT is closed. 
• Commercial Breakers M1, M4, M11, M14, M17 are closed. 
• Emergency Breakers M2, M3, M12, M13, M16 are open. 
• Emergency Bus Breakers EM-1 and EM-2 are closed. 
• Breaker TXFC-1 is closed. 
Normal, Off-Peak Operation 
Breaker LS-1 is open. 
All engine/generators are off. 
Normal, On-Peak Operation 
Breaker LS-1 is closed. 
One engine/generator is on line with its power level controlled by the PLC. 
Once TXFC-1 or TXFC-2 is closed onto a live bus, the PLC cannot cause a fuel 
cell to stop delivery of power once it has been manually "turned on". The PLC can 
only command a minimum power level of zero which will yield an individual 
fuel cell output of about 10 KW. 
From the perspective of the PLC, each fuel cell may be individually specified as 
enabled or disabled at the Operator PC. The commanded power level for a 
disabled fuel cell is set to zero percent. This will yield approximately 10 kW 
output or 10 kW consumed power depending upon whether or not the fuel cell has 
been "turned on". 
For each enabled fuel cell, an associated Normal Power Level is set at the 
Operator PC. 
During On-Peak operation, the PLC controls engine load to yield a Target 
Purchased Power equal to a value set at the Operator PC. 
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•   If, during Peaking operation, the Minimum Peaking Engine Load is 
reached, further reductions in building load will be annunciated as the PLC 
reduces engine load. If fuel cells are in service, an operator may reduce the fuel 
cell Normal Power Level which will cause the engine to see additional load and 
may clear the alarm. 
The transition from Off-Peak to On-Peak proceeds as follows: 
1. The following Peaking Mode Permissives must be met 
• Peaking Mode Enable Checkbox is checked 
• Current Date and Time are within the configured Peaking 
Window 
• PLC Control Switchboard Switch is set to ON 
• Utility "SW A" is closed and "SW B" is open 
• Utility breakers closed (52IT and 52TS) 
• Utility Power to at least one Feeder 
• Current System Mode is NOT Emergency 
• Utility Power Meter communication is OK 
• Fuel Cell Transfer to the Utility Bus is complete 
2. The PLC sounds the alarm horn for a configurable time period (60 
seconds). 
3. The PLC issues a run signal to the Primary Engine selected on the 
Peaking screen and holds the engine load command to the 0%. 
4. Once the PLC sees that the engine is running, the engine breaker and LS-1 
are closed it will begin controlling engine load to meet the Target 
Purchased Power. 
 
• If the Primary Peaking Engine fails to start or the Engine Breaker 
fails to close, within the Peaking Mode Alarm Delay time (60 
sec. configurable) the PLC will alarm and retry from step 2 with 
the next Enabled Backup Peaking Engine. 
• During the peaking period, a warning and alarm are generated if 
Utility power exceeds the Peaking Failure threshold (300 kW, 
configurable) for longer than the Alarm Delay time (10 min. 
configurable). This alarm will initiate a "Simulate Power Failure" 
condition that will cause hardwired circuits to transfer the 
building to Emergency power. This alarm remains in effect until 
the end of the peaking period. 
The transition from On-Peak to Off-Peak proceeds as follows: 
1. The PLC's run signal to the engine is turned off. 
2. Hardwired circuits open the DG and LS-1 breakers. 
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2. Emergency Conditions 
Engine Load Margin = Engine Load minus Minimum Emergency Engine Load 
The system is in Emergency mode when any of the following conditions are true and the 
Utility Failure Alarm Delay timer (2 sec, configurable) times out. 
• Breaker 52IT is open 
• Breaker 52TS is open 
• The Power Failure Relay (PFR) drops out 
The transition from Normal to Emergency proceeds as follows: 
1. The fuel cell load command is set to zero percent. 
2. If necessary, the PLC's run signal to the engine turns off. 
Hardwired circuits open the DG and LS-1 breakers. 
3. TXFC-1 trips as soon as the last utility feeder breaker opens. 
4. Hardwired circuits start and load the Emergency engines. 
5. Once an Emergency Feeder breaker is closed the PLC closes TXFC-2 
6. Once engine load exceeds the Engine Low Warning Power Level plus the 
fuel cell Emergency Power Level for 0.5 minutes (configurable) the fuel 
cell load command is set to the Emergency Power Level. 
 
• If, during Emergency operation, the Engine Low Warning Power Level is 
reached, further reductions in building load will be annunciated. If fuel 
cells are in use, an operator may reduce the fuel cell Emergency Power 
Level which will cause the engines to see additional load and may clear the 
alarm. 
• During Emergency Mode, if engine power falls to less than 50% of the Low 
Warning Level for longer than 5 seconds, all fuel cell Power Level Set 
points are held to 0% (4mA) until the System Mode returns to Normal or 
Peaking. 
The transition from Emergency to Normal proceeds as follows: 
1. Once the Power Failure Relay indicates that Utility power is available 
the fuel cell load command is set to zero percent. 
2. Once a Utility Feeder breaker is closed the PLC trips TXFC-2 and closes 
TXFC-1 
3. Once Utility power exceeds the fuel cell Normal Power Level for 0.5 
minutes (configurable) normal operation of the fuel cells and peaking 
engine is resumed. 
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PLC Control Switch 
When switch PLCS is set to OFF, all discrete PLC outputs are forced off and analog outputs 
are set to 4 ma. 
3. Alarms  
8-Bit Serial 
To Opto22  
CH
R 
Pos. 
Bit 
Pos. 
(1 is most 
Critical) 
Severity 
Description 
0 0 2 EM-1: L1-L2 Volts Low Warning 
0 1 2 EM-1: L2-L3 Volts Low Warning 
0 2 2 EM-1: L3-L1 Volts Low Warning 
0 3 2 EM-1: L1-L2 Volts High Warning 
0 4 2 EM-1: L2-L3 Volts High Warning 
0 5 2 EM-1: L3-L1 Volts High Warning 
0 6 3 EM-1: Phase 1 Amps Low Warning 
0 7 3 EM-1: Phase 2 Amps Low Warning 
 0 3 EM-1: Phase 3 Amps Low Warning 
 1 2 EM-1: Phase 1 Amps High Warning 
 2 2 EM-1: Phase 2 Amps High Warning 
 3 2 EM-1: Phase 3 Amps High Warning 
 4 1 EM-1: Phase 1 Amps High Alarm 
 5 1 EM-1: Phase 2 Amps High Alarm 
 6 1 EM-1: Phase 3 Amps High Alarm 
 7  Not Used (Reserved) 
2 0 2 EM-2: L1-L2 Volts Low Warning 
2 1 2 EM-2: L2-L3 Volts Low Warning 
2 2 2 EM-2: L3-L1 Volts Low Warning 
2 3 2 EM-2: L1-L2 Volts High Warning 
2 4 2 EM-2: L2-L3 Volts High Warning 
2 5 2 EM-2: L3-L1 Volts High Warning 
2 6 3 EM-2: Phase 1 Amps Low Warning 
2 7 3 EM-2: Phase 2 Amps Low Warning 
3 0 3 EM-2: Phase 3 Amps Low Warning 
3 1 2 EM-2: Phase 1 Amps High Warning 
3 2 2 EM-2: Phase 2 Amps High Warning 
3 3 2 EM-2: Phase 3 Amps High Warning 
3 4 1 EM-2: Phase 1 Amps High Alarm 
3 5 1 EM-2: Phase 2 Amps High Alarm 
3 6 1 EM-2: Phase 3 Amps High Alarm 
3 7  Not Used (Reserved) 
4 0 2 SWBD A1: L1-L2 Volts Low Warning 
4 1 2 SWBD A1: L2-L3 Volts Low Warning 
4 2 2 SWBD A1: L3-L1 Volts Low Warning 
4 3 2 SWBDA1: L1-L2 Volts High Warning 
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8-Bit Serial 
To Opto22  
CH
R 
Pos. 
Bit 
Pos. 
(1 is most 
Critical) 
Severity 
Description 
4 4 2 SWBD A1: L2-L3 Volts Hiah Warnina 
4 5 2 SWBD A1: L3-L1 Volts High Warning 
4 6 3 SWBD A1: Phase 1 Amps Low Warning 
4 7 3 SWBD A1: Phase 2 Amps Low Warning 
5 0 3 SWBD A1: Phase 3 Amps Low Warning 
5 1 2 SWBD A1: Phase 1 Amps High Warning 
5 2 2 SWBD-A1: Phase 2 Amps High Warning 
5 3 2 SWBD A1: Phase 3 Amps High Warning 
5 4 1 SWBD A1: Phase 1 Amps High Alarm 
5 5 1 SWBD A1: Phase 2 Amps High Alarm 
5 6 1 SWBD A1: Phase 3 Amps High Alarm 
5 7  Not Used (Reserved) 
6 0 2 SWBD A2: L1-L2 Volts Low Warning 
6 1 2 SWBD A2: L2-L3 Volts Low Warning 
6 2 2 SWBD A2: L3-L1 Volts Low Warning 
6 3 2 SWBD A2: L1-L2 Volts High Warning 
6 4 2 SWBD A2: L2-L3 Volts High Warning 
6 5 2 SWBD A2: L3-L1 Volts High Warning 
6 6 3 SWBD A2: Phase 1 Amps Low Warning 
6 7 3 SWBD A2: Phase 2 Amps Low Warning 
7 0 3 SWBD A2: Phase 3 Amps Low Warning 
7 1 2 SWBD A2: Phase 1 Amps High Warning 
7 2 2 SWBD A2: Phase 2 Amps High Warning 
7 3 2 SWBD A2: Phase 3 Amps High Warning 
7 4 1 SWBD A2: Phase 1 Amps High Alarm 
7 5 1 SWBD A2: Phase 2 Amps High Alarm 
7 6 1 SWBD A2: Phase 3 Amps High Alarm 
7 7  Not Used (Reserved) 
8 0 2 SWBDG1: L1-L2 Volts Low Warning 
8 1 2 SWBD G1: L2-L3 Volts Low Warning 
8 2 2 SWBD G1: L3-L1 Volts Low Warning 
8 3 2 SWBD G1: L1-L2 Volts High Warning 
8 4 2 SWBD G1: L2-L3 Volts High Warning 
8 5 2 SWBD G1: L3-L1 Volts High Warning 
8 6 3 SWBD G1: Phase 1 Amps Low Warning 
8 7 3 SWBD G1: Phase 2 Amps Low Warning 
9 0 3 SWBD G1: Phase 3 Amps Low Warning 
9 1 2 SWBD G1: Phase 1 Amps High Warning 
9 2 2 SWBD G1: Phase 2 Amps High Warning 
9 3 2 SWBD G1: Phase 3 Amps High Warning 
9 4 1 SWBD G1: Phase 1 Amps High Alarm 
9 5 1 SWBD G1: Phase 2 Amps High Alarm 
9 6 1 SWBD G1: Phase 3 Amps High Alarm 
9 7  Not Used (Reserved) 
10 0 2 SWBD G2: L1-L2 Volts Low Warning 
10 1 2 SWBD G2: L2-L3 Volts Low Warning 
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8-Bit Serial 
To 
Opto22 
 
CH
R 
Pos. 
Bit 
Pos. 
(1 is most 
Critical) 
Severity 
Description 
10 2 2 SWBD G2: L3-L1 Volts Low Warning 
10 3 2 SWBD G2: L1-L2 Volts High Warning 
10 4 2 SWBD G2: L2-L3 Volts High Warning 
10 5 2 SWBD G2: L3-L1 Volts High Warning 
10 6 3 SWBD G2: Phase 1 Amps Low Warning 
10 7 3 SWBD G2: Phase 2 Amps Low Warning 
11 0 3 SWBD G2: Phase 3 Amps Low Warning 
11 1 2 SWBD G2: Phase 1 Amps High Warning 
11 2 2 SWBD G2: Phase 2 Amps High Warning 
11 3 2 SWBD G2: Phase 3 Amps High Warning 
11 4 1 SWBD G2: Phase 1 Amps High Alarm 
11 5 1 SWBD G2: Phase 2 Amps High Alarm 
11 6 1 SWBD G2: Phase 3 Amps High Alarm 
11 7  Not Used (Reserved) 
12 0 2 SWBD B/C1: L1-L2 Volts Low Warning 
12 1 2 SWBD B/C1: L2-L3 Volts Low Warning 
12 2 2 SWBD B/C1: L3-L1 Volts Low Warning 
12 3 2 SWBD B/C1: L1-L2 Volts High Warning 
12 4 2 SWBD B/C1: L2-L3 Volts High Warning 
12 5 2 SWBD B/C1: L3-L1 Volts High Warning 
12 6 3 SWBD B/C1: Phase 1 Amps Low Warning 
12 7 3 SWBD B/C1: Phase 2 Amps Low Warning 
13 0 3 SWBD B/C1: Phase 3 Amps Low Warning 
13 1 2 SWBD B/C1: Phase 1 Amps High Warning 
13 2 2 SWBD B/C1: Phase 2 Amps High Warning 
13 3 2 SWBD B/C1: Phase 3 Amps High Warning 
13 4 1 SWBD B/C1: Phase 1 Amps High Alarm 
13 5 1 SWBD B/C1: Phase 2 Amps High Alarm 
13 6 1 SWBD B/C1: Phase 3 Amps High Alarm 
13 7  Not Used (Reserved) 
14 0 2 LS-1 L1-L2 Volts Low Warning 
14 1 2 LS-1 L2-L3 Volts Low Warning 
14 2 2 LS-1 L3-L1 Volts Low Warning 
14 3 2 LS-1 L1-L2 Volts High Warning 
14 4 2 LS-1 L2-L3 Volts High Warning 
14 5 2 LS-1 L3-L1 Volts High Warning 
14 6 3 LS-1 Phase 1 Amps Low Warning 
14 7 3 LS-1 Phase 2 Amps Low Warning 
15 0 3 LS-1 Phase 3 Amps Low Warning 
15 1 2 LS-1 Phase 1 Amps High Warning 
15 2 2 LS-1 Phase 2 Amps High Warning 
15 3 2 LS-1 Phase 3 Amps High Warning 
15 4 1 LS-1 Phase 1 Amps High Alarm 
15 5 1 LS-1 Phase 2 Amps High Alarm 
15 6 1 LS-1 Phase 3 Amps High Alarm 
15 7  Not Used (Reserved) 
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16 0 2 Load Bank: L1-L2 Volts Low Warnina 
16 1 2 Load Bank: L2-L3 Volts Low Warning 
16 2 2 Load Bank: L3-L1 Volts Low Warning 
16 3 2 Load Bank: L1-L2 Volts High Warning 
16 4 2 Load Bank: L2-L3 Volts High Warning 
16 5 2 Load Bank: L3-L1 Volts High Warning 
16 6 3 Load Bank: Phase 1 Amps Low Warning 
16 7 3 Load Bank: Phase 2 Amps Low Warning 
17 0 3 Load Bank: Phase 3 Amps Low Warning 
17 1 2 Load Bank: Phase 1 Amps High Warning 
17 2 2 Load Bank: Phase 2 Amps High Warning 
17 3 2 Load Bank: Phase 3 Amps High Warning 
17 4 1 Load Bank: Phase 1 Amps High Alarm 
17 5 1 Load Bank: Phase 2 Amps High Alarm 
17 6 1 Load Bank: Phase 3 Amps High Alarm 
17 7  Not Used (Reserved) 
18 0 2 Generator #1: L1-L2 Volts Low Warning 
18 1 2 Generator #1: L2-L3 Volts Low Warning 
18 2 2 Generator #1: L3-L1 Volts Low Warning 
18 3 2 Generator #1: L1-L2 Volts High Warning 
18 4 2 Generator #1: L2-L3 Volts High Warning 
18 5 2 Generator #1: L3-L1 Volts High Warning 
18 6 3 Generator #1: Phase 1 Amps Low Warning 
18 7 3 Generator #1: Phase 2 Amps Low Warning 
19 0 3 Generator #1: Phase 3 Amps Low Warning 
19 1 2 Generator #1: Phase 1 Amps High Warning 
19 2 2 Generator #1: Phase 2 Amps High Warning 
19 3 2 Generator #1: Phase 3 Amps High Warning 
19 4 1 Generator #1: Phase 1 Amps High Alarm 
19 5 1 Generator #1: Phase 2 Amps High Alarm 
19 6 1 Generator #1: Phase 3 Amps High Alarm 
19 7  Not Used (Reserved) 
20 0 2 Generator #2: L1-L2 Volts Low Warning 
20 1 2 Generator #2: L2-L3 Volts Low Warning 
20 2 2 Generator #2: L3-L1 Volts Low Warning 
20 3 2 Generator #2: L1-L2 Volts High Warning 
20 4 2 Generator #2: L2-L3 Volts High Warning 
20 5 2 Generator #2: L3-L1 Volts High Warning 
20 6 3 Generator #2: Phase 1 Amps Low Warning 
20 7 3 Generator #2: Phase 2 Amps Low Warning 
21 0 3 Generator #2: Phase 3 Amps Low Warning 
21 1 2 Generator #2: Phase 1 Amps High Warning 
21 2 2 Generator #2: Phase 2 Amps High Warning 
21 3 2 Generator #2: Phase 3 Amps High Warning 
21 4 1 Generator #2: Phase 1 Amps High Alarm 
21 5 1 Generator #2: Phase 2 Amps High Alarm 
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21 6 1 Generator #2: Phase 3 Amos Hiah Alarm 
21 7  Not Used (Reserved) 
22 0 2 Generator #3: L1-L2 Volts Low Warning 
22 1 2 Generator #3: L2-L3 Volts Low Warning 
22 2 2 Generator #3: L3-L1 Volts Low Warning 
22 3 2 Generator #3: L1-L2 Volts High Warning 
22 4 2 Generator #3: L2-L3 Volts High Warning 
22 5 2 Generator #3: L3-L1 Volts High Warning 
22 6 3 Generator #3: Phase 1 Amps Low Warning 
22 7 3 Generator #3: Phase 2 Amps Low Warning 
23 0 3 Generator #3: Phase 3 Amps Low Warning 
23 1 2 Generator #3: Phase 1 Amps High Warning 
23 2 2 Generator #3: Phase 2 Amps High Warning 
23 3 2 Generator #3: Phase 3 Amps High Warning 
23 4 1 Generator #3: Phase 1 Amps High Alarm 
23 5 1 Generator #3: Phase 2 Amps High Alarm 
23 6 1 Generator #3: Phase 3 Amps High Alarm 
23 7  Not Used (Reserved) 
24 0 2 Utility: L1-L2 Volts Low Warning 
24 1 2 Utility: L2-L3 Volts Low Warning 
24 2 2 Utility: L3-L1 Volts Low Warning 
24 3 2 Utility: L1-L2 Volts High Warning 
24 4 2 Utility: L2-L3 Volts High Warning 
24 5 2 Utility: L3-L1 Volts High Warning 
24 6 3 Utility: Phase 1 Amps Low Warning 
24 7 3 Utility: Phase 2 Amps Low Warning 
25 0 3 Utility: Phase 3 Amps Low Warning 
25 1 2 Utility: Phase 1 Amps High Warning 
25 2 2 Utility: Phase 2 Amps High Warning 
25 3 2 Utility: Phase 3 Amps High Warning 
25 4 1 Utility: Phase 1 Amps High Alarm 
25 5 1 Utility: Phase 2 Amps High Alarm 
25 6 1 Utility: Phase 3 Amps High Alarm 
25 7.  Not Used (Reserved) 
26 0 2 Fuel Cells: L1-L2 Volts Low Warning 
26 1 2 Fuel Cells: L2-L3 Volts Low Warning 
26 2 2 Fuel Cells: L3-L1 Volts Low Warning 
26 3 2 Fuel Cells: L1-L2 Volts High Warning 
26 4 2 Fuel Cells: L2-L3 Volts High Warning 
26 5 2 Fuel Cells: L3-L1 Volts High Warning 
26 6 3 Fuel Cells: Phase 1 Amps Low Warning 
26 7 3 Fuel Cells: Phase 2 Amps Low Warning 
27 0 3 Fuel Cells: Phase 3 Amps Low Warning 
27 1 2 Fuel Cells: Phase 1 Amps High Warning 
27 2 2 Fuel Cells: Phase 2 Amps High Warning 
27 3 2 Fuel Cells: Phase 3 Amps High Warning 
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27 4  Fuel Cells: Phase 1 Amos Hiah Alarm  
27 5  Fuel Cells: Phase 2 Amps High Alarm  
27 6  Fuel Cells: Phase 3 Amps High Alarm  
27 7  Not Used (Reserved)  
28 0  Engine #1 Did Not Start For Peaking  
28 1  Engine #2 Did Not Start For Peaking  
28 2  Engine #3 Did Not Start For Peaking  
28 3  Peaking Mode Not Using Engine #3  
28 4  Engine #3 Natural Gas Low Flow  
28 5  DG-1 Breaker Did Not Close for Peaking  
28 6  DG-2 Breaker Did Not Close for Peaking  
28 7  DG-3 Breaker Did Not Close for Peaking  
29 0  LS-1 Breaker Did Not Close for Peaking  
29 1  LS-1 Breaker is closed while System Mode is Normal or 
29 2  Lockout Relay 86IT is Closed  
29 3  Lockout Relay 86TS is Closed  
29 4  Lockout Relay 86B is Closed  
29 5  LI PA Preferred Source Not Connected (SW A Open)  
29 6 3 52-IT Breaker Open  
29 7 3 52-TS Breaker Open  
30 0  No Power to Feeder A1  
30 1  No Power to Feeder G1  
30 2  No Power to Feeder B/C1  
30 3  No Power to Feeder A2  
30 4  No Power to Feeder G2  
30 5  No Power to Fuel Cell Bus  
30 6 3 FCB-1 Breaker Open  
30 7 3 FCB-2 Breaker Open  
31 0 3 FCB-3 Breaker Open  
31 1 3 FCB-4 Breaker Open  
31 2 3 FCB-5 Breaker Open  
31 3 3 FCB-6 Breaker Open  
31 4 3 FCB-7 Breaker Open  
31 5  TXFC-1 Breaker is Not Open  
31 6  TXFC-1 Breaker is Not Closed  
31 7  TXFC-2 Breaker is Not Open  
32 0  TXFC-2 Breaker is Not Closed  
32 1  Load Management Battery Supply Failure  
32 2  Engine #1 Failure (EFR1)  
32 3  Engine #2 Failure (EFR2)  
32 4  Engine #3 Failure (EFR3)  
32 5 2 Engine #1 Low Load During Emergency Mode  
32 6 2 Engine #2 Low Load During Emergency Mode  
32 7 2 Engine #3 Low Load During Emergency Mode  
33 0 2 Engine #1 Low Load During Peaking Mode  
33 1 2 Engine #2 Low Load During Peaking Mode  
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33 2 2 Enaine #3 Low Load Durina Peakina Mode 
33 3 2 Generator #1 High kW Warning 
33 4 2 Generator #2 High kW Warning 
33 5 2 Generator #3 High kW Warning 
33 6  Generator #1 High kW Alarm 
33 7  Generator #2 High kW Alarm 
34 0  Generator #3 High kW Alarm 
34 1  Generator #1 Power Factor Low 
34 2  Generator #2 Power Factor Low 
34 3  Generator #3 Power Factor Low 
34 4  Generator #1 Power Factor High 
34 5  Generator #2 Power Factor High 
34 6  Generator #3 Power Factor High 
34 7 2 Generator #1 kW Not Tracking Load Command (Low 
35 0 2 Generator #2 kW Not Tracking Load Command (Low 
35 1 2 Generator #3 kW Not Tracking Load Command (Low 
35 2 2 Generator #1 kW Not Tracking Load Command (High 
35 3 2 Generator #2 kW Not Tracking Load Command (High 
35 4 2 Generator #3 kW Not Tracking Load Command (High 
35 5 1 Peaking Purchase Power Not Tracking Target (Low 
35 6 1 Peaking Purchase Power Not Tracking Target (High 
35 7 2 Hot Water System: Fuel Cell Output Temperature Low 
36 0 2 Hot Water System: Fuel Cell Output Temperature High 
36 1 2 Hot Water System: Supply Temperature Low Warning 
36 2 2 Hot Water System: Supply Temperature High Warning 
36 3 2 Hot Water System: Return Temperature Low Warning 
36 4 2 Hot Water System: Return Temperature High Warning 
36 5 2 Hot Water System: Differential Temperature Low 
36 6 2 Hot Water System: Differential Temperature High 
36 7 2 Chilled Water System: Differential Temperature Low 
37 0 2 Chilled Water System: Differential Temperature High 
37 1  Power Failure Relay (PFR) Dropped Out 
37 2  System Normal Relay Indicates Engine Control Problem 
37 3  Operator Disabled PLC Control (PLCS Switch) 
37 4  Fuel Cell Setpoints Suppressed During Emergency Due to Low 
37 5  Device Trouble: PLC A 
37 6  Device Trouble: Chassis A, Slot 01, SRM Module 
37 7  Device Trouble: Chassis A, Slot 03, CNB Module 
38 0  Device Trouble: PLC B 
38 1  Device Trouble: Chassis B, Slot 01, SRM Module 
38 2  Device Trouble: Chassis B, Slot 03, CNB Module 
38 3  Device Trouble: I/O Chassis, Slot 00, CNB Module 
38 4  Device Trouble: I/O Chassis, Slot 02, OF8 Module 
38 5  Device Trouble: I/O Chassis, Slot 03, IF8 Module 
38 6  Device Trouble: I/O Chassis, Slot 06, IB32 Module 
38 7  Device Trouble: I/O Chassis, Slot 07, IB32 Module 
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39 0  Device Trouble I/O Chassis. Slot 11. OW16I Module 
39 1  Device Trouble I/O Chassis, Slot 12, OW16I Module 
39 2  Device Trouble I/O Chassis, Slot 13, OW16I Module 
39 3  Device Trouble Flex I/O, Slot X, ACN Module 
39 4  Device Trouble Flex I/O, Slot 0, IE8 Module 
39 5  Device Trouble Flex I/O, Slot 1, IB16 Module 
39 6  Device Trouble AnyBus Comm. Module for Power 
39 7 2 Device Trouble EM-1 Power Meter 
40 0 2 Device Trouble EM-2 Power Meter 
40 1 2 Device Trouble SWBD A1 Power Meter 
40 2 2 Device Trouble SWBD A2 Power Meter 
40 3 2 Device Trouble SWBDG1 Power Meter 
40 4 2 Device Trouble SWBD G2 Power Meter 
40 5 2 Device Trouble SWBD B/C1 Power Meter 
40 6 2 Device Trouble LS-1 Power Meter 
40 7 2 Device Trouble Load Bank Power Meter 
41 0 1 Device Trouble Generator #1 Power Meter 
41 1 1 Device Trouble Generator #2 Power Meter 
41 2 1 Device Trouble Generator #3 Power Meter 
41 3 1 Device Trouble Utility Power Meter 
41 4 1 Device Trouble Fuel Cells Power Meter 
41 5 1 Peakinq Failure Warninq: Utilitv kW Hiqh ("Simulate 
41 6 1 Peaking Failure Alarm: Utility kW High ("Simulate Power 
41 7 2 Peaking Failure Due to Fuel Cell Transfer to Utility Bus 
42 0 3 "Peaking Enable" Checkbox is Unchecked 
42 1 1 "Force Peaking Now" Checkbox is Checked 
42 2 1 Peaking Failure Warning: Utility PF Low 
42 3 1 Peaking Failure Alarm: Utility PF Low 
42 4 1 Peaking Failure Warning: Utility PF High 
42 5 1 Peaking Failure Alarm: Utility PF High 
42 6  Spare 
42 7  Spare 
43 0  Spare 
43 1  Spare 
43 2  Spare 
43 3  Spare 
43 4  Spare 
43 5  Spare 
43 6  Spare 
43 7  Spare 
44 0  Spare 
44 1  Spare 
44 2  Spare 
44 3  Spare 
44 4  Spare 
44 5  Spare 
 
CCplc 4-14 
8-Bit Serial 
To Opto22  
CH
R 
Pos. 
Bit 
Pos. 
(1 is most 
Critical) 
Severity 
Description 
44 6  SDare 
44 7  Spare 
45 0  Spare 
45 1  Spare 
45 2  Spare 
45 3  Spare 
45 4  Spare 
45 5  Spare 
45 6  Spare 
45 7  Spare 
46 0  Spare 
46 1  Spare 
46 2  Spare 
46 3  Spare 
46 4  Spare 
46 5  Spare 
46 6  Spare 
46 7  Spare 
47 0  Spare 
47 1  Spare 
47 2  Spare 
47 3  Spare 
47 4  Spare 
47 5  Spare 
47 6  Spare 
47 7  Spare 
48 0  Spare 
48 1  Spare 
48 2  Spare 
48 3  Spare 
48 4  Spare 
48 5  Spare 
48 6  Spare 
48 7  Spare 
49 0 1 No Communication With PLC A or PLC B 
49 1  Not Used (Reserved) 
49 2  Not Used (Reserved) 
49 3  Not Used (Reserved) 
49 4  Not Used (Reserved) 
49 5  Not Used (Reserved) 
49 6  Not Used (Reserved) 
49 7  Not Used (Reserved) 
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ERIC RABE: 
Welcome to a Verizon News Conference to describe a major fuel cell project that 
we have underway at our Garden City, Long Island Central Office in New York 
State. We thank you for being here in the room with us, and we thank those of 
you who are on the phone. 
We're here today to announce a major step forward in alternative energy and clean 
alternative energy, we might add. A significant advance in reliable power, 
especially in cases of emergencies, but at any time. And an economical alternative 
to burning fossil fuels for electricity. And all of that will be discussed in detail by 
our speakers today. 
In just a moment, we'll hear from Ivan Seidenberg, who is, of course, the Chairman 
and CEO of Verizon. To describe the project here on Long Island, Adolfo Reyes, 
who is a Verizon Executive, who has been responsible for creating this project 
here. His name is R-E-Y-E-S, Adolfo Reyes. And after Adolph speaks, Pat 
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Hoffman of the U.S. Department of Energy, will join us. And then Jon Van 
Dakkum, who is the President of UTC Power, which is the Company that builds 
the energy providing fuel cells that we have here on Long Island. 
So, we'll get right to the program. Then we'll take a few questions, both from the 
phone and from people here in the audience. So, let me introduce now Ivan 
Seidenberg, Chairman and CEO of Verizon. 
 
IVAN SEIDENBERG, CHAIRMAN AND CEO, VERIZON:  
OK. Thank you very much. And good afternoon, everyone. Thank you for being 
with us, those of you who are here in person, and those of you who are 
participating by conference call. 
Today is a terrific day in the advancement of technology for both the power and the 
communications industries. For the first time the alternative power source known 
as 'fuel cells' are providing electrical power for a major communications facility 
here in Garden City, including our switch that serves over 35,000 customers. 
This energy efficient technology has great potential to save costs, lower greenhouse 
gas emissions, and make the network even more reliable in the event of any 
emergency. It's good for Long Island, the community, and its certainly good as 
a precedent for our whole country. 
Just off to my right you'll see seven fuel cells manufactured by the great United 
Technologies Company. And I would say they're humming away, but you can 
hardly even hear them. They are joining hydrogen and oxygen atoms to 
generate electricity. 
The beauty is this chemical process generates no pollution, zero, nothing, nada. 
The only byproducts in this electrical, mechanical process are heat and pure 
water. 
Never before has this technology been put to work on such a scale. While this is 
still technically a pilot project, these cells have been running for several months 
now. So, this is a very big step in moving this technology from the lab to the 
real world. 
Just a couple of comments on why this is so important Obviously, first, because it 
helps the environment. By using these fuel cells instead of traditional methods we 
reduce pollution by the amount that will be eliminated by 700 cars over the course 
of a year. As we talk, these cells are generating more than a megawatt of power, 
enough to power more than 400 homes, without impacting the environment. In 
fact, much of the electricity we're using for this news conference today comes from 
these fuel cells. 
 
Another key advantage is network reliability. While all of our central offices have 
backup power in the form of generators and batteries, installing fuel cells adds yet 
another layer of reliability in the event of any catastrophe or disaster. 
Third, the cost factor, we expect that up front we'll save some $250,00 annually 
just by this project. 
Finally, I'd like to acknowledge, publicly acknowledge our partners. You'll hear 
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from many of them in a moment The U.S. Department of Energy provided a 
considerable up front support to help get us going, and we expect additional 
funding from the New York State Energy Research & Development Authority. 
They're trying to provide incentives to business to do the right thing. 
During this pilot project we will remain connected to the commercial power grid 
supplied by our friends at the Long Island Power Authority. Keyspan is supplying 
the natural gas that's being used to supply the hydrogen for the sales, and they 
also oversaw the construction of the project. 
Oak Ridge National Labs also contributed their expertise and support. Of course, 
there's UTC Power, which manufactured the cells, and you'll hear from Jan in a 
moment. And you'll hear from many of the partners we have today. 
What I'd like now is to turn the podium over to a real expert, Adolfo Reyes, who 
has been on this project. He's from Verizon. He told me he's a grad of Texas 
A&M. How do you get from Texas A&M to Garden City? It's up to you. 
But it's my pleasure to introduce my colleague, Adolfo Reyes.  
 
ADOLPHO REYES, PROJECT EXECUTIVE, VERIZON:  
Thank you, Ivan. And good afternoon, everyone. 
As these fuel cells work quietly beside us here, this day on one hand marks the end 
of a very successful six-year effort but it also represents a promising new 
beginning. Cost efficiency, quality products and services, and environmental 
responsibility are key business strategies for maintaining industry leadership. 
In 1999 these key elements drove our decision to power a major Verizon facility 
using an alternative energy source. Back then we simply weren't sure we could do 
something on this scale. Through the untiring efforts of a terrific team of people 
inside and outside Verizon we developed a plan based on fuel cell technology. 
Now our engineering and power experts knew the fuel cells were a proven 
technology. The answer, we thought, was whether fuel cells could be feasibly 
integrated within our existing power system and backup systems to improve the 
reliability of our network, to lower our energy costs, and to help the environment. 
After nearly three years of detailed research we concluded that this trial was worth 
pursuing. We announced our plans for the project in 2002, and since then weVe 
been working with our partners to plan, engineer, build, and bring such a facility 
online. 
As part of our site selection process, we looked for a building that would put fuel 
cells technology to the test on a large and realistic scale. Verizon had land line in 
28 States and the District of Columbia while we took a careful look nationally. 
Our facility here in Garden City came to the front quickly. It's a significant 
Verizon facility with a mixed use of functions. About 40% of this building is a 
sophisticated computerized system involved in routing or switching our customers' 
calls and data through our network. The remaining 60% involved administrative 
space, as well as a regional network monitoring center. 
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In short, this 292,000 square foot facility provided an ideal lab for testing fuel 
cells in a real 7 x 24, heavy power demand situation, and in an area that sees 
varied weather conditions throughout the year. 
 
Again, working with our partners we designed and built the power plan you see 
here today. Seven 200 Kilowatt fuel cells in parallel with lights (ph) of commercial 
grid, providing approximately 2.7 megawatts of power needed to sustain the 
facility. 
Through an electro-chemical process involving hydrogen, oxygen, and an 
electrolyte material these fuel cells produce electricity while giving off heat and 
water as byproducts. Special heat recovery features then use the energy from these 
byproducts to offset up to one-third of the building's heating and cooling load. Our 
ability to balance and manage power to the building will reduce Verizon's annual 
energy cost by $250,000. 
And in the event of an emergency or other unplanned disaster, these fuel cells 
provide a fourth power source complementing LIPA’s commercial power grid and 
our existing batteries and onsite generators. This further strengthens the reliability 
of our outstanding network and is good news to our Verizon customers here in 
Long Island. 
And one more bit of good news. This plant will reduce 11.1 million pounds of 
greenhouse gas emissions annually throughout the course of the trial. So, we're 
lowering costs, improving the reliability of our network, helping the environment 
and enhancing Verizon's industry leadership. That's a business grand slam. 
Now, we began running the new system for real over the Summer, and we have had 
excellent results so far. We look forward to now observing and tracking system 
metrics over the next several years and to sharing our data with the Department 
of Energy and others. 
I would like to take a moment, now, to recognize the Project Team and ask that 
they stand and be recognized for a great job. Team Members! 
The Team will also be available after the press conference to provide more 
technical details and a tour of the new plant. 
One final note, this is not the only place where we're looking at fuel cells and 
alternate power technologies. While they are a primary power source here, fuel 
cells can also be configured as a backup power source. We're exploring that 
application on some of our network elements outside our switching centers. These 
are the huts and cabinets you may see in local neighborhoods. 
Today we have battery backups in those elements, but in several locations, 
including Albany and Ronkonkoma here in New York State we've been testing 
much smaller fuel cells as a possible replacement to batteries. 
So, as we place this stake in the ground and move forward with the largest fuel cell 
projects in the country I've been asked on more than one occasion if this means 
we're going to deploy this technology on a mass scale? The answer is we don't 
know yet. 
But as I stated earlier, this is the beginning. Fuel cell technology is now the primary 
power source at a major Verizon facility. We have every expectation that what this 
trial will tell us is that this technology works. We'll then start making decisions 
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on what we do elsewhere. 
Now, without further ado, let me introduce our next speaker, Pat Hoffman from 
the U.S. Department of Energy. Pat. 
 
PAT HOFFMAN, U.S. DEPARTMENT OF ENERGY:  
Thank you, Ivan. Adolfo, thank you very much. 
Good afternoon. It is a privilege to stand here today and reflect on many of the 
positive changes that have impacted and improved the North American electric 
grid. The Federal Government has passed energy legislation, strengthened our 
rules on grid reliability. 
We have published findings on the blackouts, and work with industry to 
improve utility practices and training. We have hardened our system against 
cyber attack, but most importantly we've developed advanced clean 
technologies and have deployed them into the United States. 
I said all of these positive things but I also recognize that we still have a long way 
to go. Hurricane Katrina is yet another reminder of our vulnerable way of life to 
the loss of electric power. Telecommunications is one of the keys to emergency 
response and to the normal functions of everyday life. Without electricity mere is 
no telecommunications, no power to recharge cell phone batteries, no refrigeration 
of the food we eat, no pumps for removing sewage or delivering clean water. 
The good news is that we do have some solutions. Working with leaders from 
across the United States, such as Verizon, UPC, Keyspan (ph), and Oak Ridge 
National Laboratory, we are here to honor an example of American ingenuity and 
entrepreneurship. Verizon recognized this opportunity and had the foresight to 
spearhead a public private partnership to complete this exciting and successful 
project. 
The Energy Policy Act of 2005 strongly supports activities such as this, that boost 
grid reliability, resiliency, energy efficiency, and security of our critical 
infrastructure. We stand here today excited about this project that captures all 
these attributes. 
The distributed energy system, the fuel cells, engine system here, offer many 
pluses. It can provide support and flexibility to the grid, especially during peak 
demand, and can provide Verizon with power for critical operations if the grid 
goes down. It is efficient and clean. It is a combined heat and power system that 
provides multiple services, electricity, cooling, and heating. 
This facility is a tribute to the creative engineering design and business 
management leadership. The technology innovation of this type doesn't just 
happen. It requires a lot of work from scientists, engineers, architects, technicians, 
and even the financial community. And I do want to recognize all the Team that 
has been involved in that 
But most of all it requires leadership, a leadership that is willing to take risks and 
try new approaches, new technologies, new tools and new techniques. 
The Department hopes to continue to play a catalytic role in this enterprise. It can 
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focus on the scientific assets of the national laboratories. It can support projects 
that lower technical risk. It can cost share key activities. We can work with the 
State and Federal Regulators to identify unnecessary barriers and recommend 
potential solutions. We can support innovation. 
It is the Department's hope that the telecom industry will be interested in 
replicating this concept, this system, to strengthen their own operations as well as 
local grid. I understand that there are many, approximately 22,000 facilities, of this 
type across the country representing more than 2 gigawatts of connected load. The 
potential benefit from our perspective are enormous to society, to the environment, 
and to the bottom line. We can call that a win, win solution. 
I surely appreciate being here today, and I hope to work together to continue to 
support innovative projects, such as this, that will result in a cleaner, more efficient, 
reliable and secure future for America. Thank you. 
 
ERIC RABE:  
Thank you, Pat Hoffman, for those remarks. We're joined now by New York 
Senator Michael Balboni who is the Chair of the Veteran Homeland Security and 
Military Committee in the New York Senate and is a Representative of Long Island 
in the New York Legislature. Senator Balboni. 
 
 
MICHAEL BALBONI, NEW YORK SENATOR AND CHAIR OF THE 
VETERAN HOMELAND SECURITY AND MILITARY COMMITTEE IN 
THE NEW YORK SENATE AND REPRESENTATIVE OF LONG 
ISLAND IN THE NEW YORK LEGISLATURE: 
Shortly after 9-111 was privileged to take a tour of the Verizon Facility that sits at 
Ground Zero. And as I toured the building what became so clear was that our 
infrastructure that we all rely on is so vulnerable. Part of the building was damaged 
and very well might have been destroyed if things had gone just a little bit 
different on that horrible day. 
And when you consider that on that day one of the unexpected consequences of the 
attack was that we lost cellular systems in the size and scale of the City of 
Pittsburgh, you began to realize that communication really was at risk. 
As I have worked on the Committee from the State of New York, and as I chair a 
National Committee of Legislators, what we understand, perhaps better than 
anybody else, is that it's not about government Government can provide the lead, 
government can provide the resources, but 80% of the assets of this nation reside in 
private hands and private control. If the private sector decides to remain disengaged 
from the effort to make this country more secure and more ready to respond to 
whatever nature or man throws at us, well, we will then truly remain 80% 
vulnerable. 
Today's project marks, in my estimation, one of the most significant contributions 
to the effort to engage the private sector. On their own initiative, understanding 
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that continuity of service is crucial, not just to market share but also to this nation, 
Verizon has engaged upon an environmental friendly, unique product and process 
that's going to really enhance the capabilities for this nation. 
I hope that what we're standing next to is a model for other corporations to begin 
the proactive analysis that says, 'we need to think outside the box,' and continue to 
have people willing to put their reputations on the line, their resources on the line, 
and their companies on the line, to do new things to better not only New York but 
the nation as a whole. 
When I talk to people I get the clear sense that America expects us, government and 
private sector, to have this all figured out. What we've seen after Katrina is that the 
expectations are here and the response was here. That's unacceptable. It's projects 
like this that will continue to make us ready to handle whatever is thrown at us. 
And I want to congratulate Verizon for the foresight, the commitment, and, 
frankly, the patriotism to continue to believe I this nation and in the State. 
Thank you very much. 
ERIC RABE:  
Thank you, Senator Balboni. Now, I want to introduce Jon Van Dakkum, who is 
the President of UTC Power, which is the Company that's built the fuel cells that 
we're using here. Jan. 
 
JAN VAN DAKKUM, PRESIDENT, UTC POWER:  
Thank you, Eric. It's wonderful to be here on Long Island, next to a megawatt of 
power being generated, and having this meeting in a very quiet and very clean, 
environmentally very sound pen next to the equipment It's amazing that you 
actually can have these kind of meetings next to a megawatt of power, that 
generate electricity at 40% efficiency, we recapture the heat move the heat into 
chillers, cool the facility, and have an 80% efficiency. 
I would like to commend Ivan Seidenberg and his Leadership Team for Division 
(ph). I would compliment the Implementation Team across all of the businesses 
that have been represented here for the installation of this equipment right here on 
site. It was an absolute, fabulous, effective job that is an example of how various 
companies can work together for the common good while at the same time 
reducing energy costs, providing a number of different type of energies into one 
location that gives us the security as well as safety environment. It's a fantastic 
job. 
Clearly, this didn't happen just by Verizon and by UTC Power; we had many 
partners along the way. We have LIPA, the local Long Island Power Authority, that 
clearly provides the interconnection to this. We are connected to the grid as a 
facility and we have to run in concert with the grid. 
We have Keyspan who not only provides the gas but also the installation work. The 
DOD and DOE, our government entities that have helped us provide the funding 
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for research and development to get this installation as well as support 
technology going. 
Oak Ridge National Labs, a very close partnership between us and the Labs. And 
last, but not least, our New York entity, NYSERDA that is always right behind us 
or next to us, making sure that these projects get funded, get tracked, and make 
sure that they deliver on their promises. 
I would say this is the largest fuel cell installation in the United States. And I 
think I can stretch it a little bit further, although I have not been able to verify this 
because there's not enough data, but I believe this is the largest fuel cell installation 
in the world. So, this is a commercial operation, this is not a demonstration project, 
this is commercial. We are relying on this power and the cooling to run this project 
all together. 
The Cells clearly offers significant benefits to the residents of Long Island, and 
I think if Verizon had any kind of model, it is this kind of model that provides 
for service when most needed. 
We can see Hurricane Katrina, we can see what might happen with Hurricane Rita. 
These facilities are an absolute must to stay with communication. 
This is industry leading, and I leave it with that. We have plenty of time for 
questions of why this is industry leading, but clearly you are the winners 
here. 
I compliment Verizon and Long Island and New York on bringing this technology 
to this area. Connecticut is known for fuel (ph) companies, where we manufacture 
it. New York is known for implementation. In applying these into the grid and 
making sure that this technology, indeed, has a life and be useful into serving our 
customers' needs. 
Thank you so much, and good luck with this facility. 
 
ERIC RABE: At this point, we will take questions from reporters who are here in 
the room, if you have any, and also from those of you on the phone. It'll take just a 
second to organize that, so give us just a moment. 
Why don’t we take the first question from Shenai Cam (ph). Somebody - we'll 
get a microphone back to you, Shenai (ph), so that people on the phone can 
also hear your question. 
OPERATOR: Thank you. If you do have a question from the phone line, please 
press star, one. 
SHENAI CARU (ph): How much is the project costing Verizon? I know you've 
got some outside funding. And, also, when do you see any time when you might 
be able to expand this to more facilities? If so, when? Maybe the project has a 
timeline that you'll decide? 
ERIC RABE: I'm going to direct that question to Adolfo Reyes. 
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ADOLFO REYES: OK, thank you. The project cost us about $13 million and that 
includes some grant money that we got from the U.S. Department of Energy, and 
are still awaiting from NYSERDA. We weren't really focused on up front costs, 
however. Our purpose here was to focus on the three key elements that you've 
heard over and over today. And that is improving network reliability, reducing 
operating costs over time, and helping the environment. And so that was really our 
driver, and I think we've got a tremendous outcome here in the plant to our 
right 
As far as what we're doing in other locations, we are looking, as I mentioned, we're 
looking at the same technology in a backup power mode. We're also looking at 
micro turbine technology at a couple of locations out West. And, of course, we 
have a very thorough energy conservation program. All of our building standards 
and construction materials always include energy efficiency. 
ERIC RABE: Other questions here? We have a question on the phone, let's go to 
that question now. 
OPERATOR: Your question is from Vince Vittore of Telephony Magazine. 
VINCE VITTORE, TELEPHONY MAGAZINE: Yes, I was just wondering if 
you kind of describe a little bit about how the mixture of the fuel cells and the 
commercial power is going to work? Are all, are switching and routing being 
handled with the fuel cells? Is there a mixture of some sort there? 
ERIC RABE: Again, Adolfo Reyes. 
ADOLFO REYES: OK. Thank you. The system is designed to operate in 
parallel with LIPA commercial grid. So, for example, today we have about a 
megawatt of power being produced by the fuel cells. The balance of the roughly 
2.7 megawatts taken to sustain this facility is being provided by the commercial 
grid. 
The system is designed failsafe, so if something were to happen to the fuel cell 
plant the entire power would be shifted over to the commercial grid. If something 
were to happen to the commercial grid our onsite batteries and generators would 
kick-in and service would be, to the building would be maintained. So, it's a 
failsafe design. 
ERIC RABE: Do we have further questions, either here in the room or on the 
phone? I'm getting a signal that we do not, so we'll wrap it up at that point. Thank 
you very much for your attention. 
We have issued a news release on this project which you should be able to find on 
the PR Newswire, and it's certainly available from us, if you call us at New York 
at 212-395-0500 we'll get that to you and give you any additional information 
you need. 
This is Eric Rabe speaking. Mark Marshon (ph) is also available to help you with 
this, any questions you may have, and Mark is available at the normal number or 
through the 212-395-0500 number. 
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Thank you very much for your attention. We appreciate your presence here at the 
news conference. Have a great day. 
END 
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More Comments on Verizon's Garden City, N.Y., 
Fuel Cell Project 
Robert B. Catell, chairman and CEO of KeySpan Corporation: 
"KeySpan has long supported fuel cell technology as a means to produce 
electric power cleanly, efficiently and cost-effectively. The Verizon fuel-cell 
installation will set an example of environmentally sound energy production 
for other corporations and communities in America to emulate." 
Peter R. Smith, president, New York State Energy Research and 
Development Authority: 
"Verizon is taking a key step forward by integrating fuel-cell generated 
power into its Garden City switching station. NYSERDA is providing 
$425,000 toward this innovative combined heat and-power project, which 
will enhance energy security to the Verizon . network, improve 
environmental performance, and support all facility related operations 
including standby power in the event of an outage" 
Bruce Germano, vice president retail services for the Long Island Power 
Authority: 
"Verizon's vision to provide clean, renewable technologies that benefit the 
environment and contribute to energy independence is important to Long 
Island. We are proud to be a part of this project, and extremely pleased to 
work in partnership with one of our most important customers to find energy 
solutions that will help them achieve their business goals." 
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TE400FT=     352       TE012FT=     1503       VT310DEL=   -G..i5 .       OVERRIDES:   "        0 
* ■  ■  ■ 
P 150 R 160  S  60 W 20 A 30 N 40 C 30 ' L- 10 I ■ 50" 
TE(S12' REF TUBE fEMP (PRIMARY)  ' 150 3 "'. *DF_CF 
TE012R' REF TUBE TEMP (BACKUP)    1491   DEGF 
TE012DEL REF TUBE TEMP DELTA 
FT012ACT ACTUAL FUEL FLOW 
ZT010 EJECTOR POSITION 
PHIMON PHI MONITOR 
TE350 ANODE INLET TEMP 
TE002 HDS 3ED TEMP 
TE001 PRE-OX BED TEMP(OPT) 
TE010 HDS INLET TEMP(OPT) 
FT140 BURNER AIR FLOW 
ZT110 CATHODE AIR VALVE PCS 
PT012 FUEL VALVE EXIT PRESS 
TE150B MOTOR COMP EXIT TEMP 
FAN150 MOTOR COMP FAN 
FAN165 FUEL COMP FAN 
CV720 FUEL SIDE N2 VALVE 
CV710 AIR SIDE N2 VALVE 
"iHelpb 
SETPOINT: 
TEMPFACT: 
CONT MAX/MIN LIM 
SETPOINT: 
SETPOINT: 
FUELTOT (SCF) 
PT350/F3 (OPT) 
HTR002 STATUS: 
FCV012 (FUEL 
VALVE)  54.7 
FT012ERR 1.7 
SETPOINT: 393.3     PPH 
SETPOINT: 43.2 
TE011      (FUEL,    DEGF) 77 
TE150A   (AMB.,F) 
MOTOR   COMP   FS150 
FUEL   COMP   FS163 
ANODCONF   (L3S) 
AT201   (ADG   ONLY) 
12 DEGF 
59.2 PPH 
53.1 0/ /o 
1.01  
373 DEGF 
590 DEGF 
404 DEGF 
427 DEGF 
392.1 PPH 
43.2 0 
5.98 PSIA 
36 DEGF 
ON  
ON  
:LOSED  
:LOSED  
1499 0.99 
1.20 /0.89 
53.3 PPH 
51.3 75424 
0.0  0.0 
OFF 
2Send       3C l rO v r    4clrAll   5L5tScr   oOper       7Event     3Scr_10  9Scr_ll  lOElec 
53 
ON 
ON 
0.0 
0.0 


